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Dynamics 

Vibration and dynamics are fundamental subjects in engineering. Serious 

problems may arise from vibration when a structure is not carefully designed for its 

dynamic integrity. Vibration can cause malfunction or break down of machines that 

exhibit unbalance or mis alignment. It can also lead to massive engineering failures 

such as the collapse of a bridge. Simulation plays an important role in our ability to 

understand a structure’s dynamic behavior. Through modeling, the dynamic 

characteristics of a structure can be captured and improved before being put into 

actual use. 
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- Mass Matrices 

Mass Matrices There are two types of mass matrices: lumped mass matrices and 

consistent mass matrices. The former is empirical and easier to determine, and the 

latter is analytical and more involved in their computing. We use a bar element to 

illustrate the lumped mass matrix (Figure 5). For this bar element, the lumped mass 

matrix for the element is found to be 
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“Dynamic behavior” may be one or more of the following: – 

– Vibration characteristics 

• how the structure vibrates and at what frequencies 

– Effect of harmonic loads. 

– Effect of seismic or shock loads. 

– Effect of random loads. Effect of random loads. 

– Effect of time-varying loads 

 

 


